Human experience is being extended and enhanced by collaboratively consuming electronic and networked content and multimedia-intensive services. This technical phenomenon is addressed by our generalized Community Coordinated Multimedia model in this paper. Content-driven and service-driven models are identified and a converged CCM model is introduced. Characteristics of Community Coordinated Multimedia are specified and challenges for developing a technological framework are presented.
INTRODUCTION
Personal experiences emerge from the active participation in events or activities and lead to the accumulation of knowledge, skill and enjoyment. This is made possible by ever-growing amount of networked multimedia content and services together with growing penetration of broadband Internet connections. Collaborative use of multimedia and services empowers people to experience the real world and share it with other people.
The shift towards focusing on human experience is manifested by several web services that have become popular in recent years; such as Wikipedia [1] , Flickr [2], YouTube [3] , Joost [4] and Google Maps [5] . Wikipedia [1] offers a web platform in which anyone can edit and add an article to a collective encyclopedia. Flickr [2] provides a photo sharing website, web services suite and an online community platform where the user can upload, view and share photos with others over the Internet. YouTube [3] is a web site similar to Flickr, where the user can upload, view and share video clips. Joost [4] is a system for distributing television shows and other forms of video over the Internet. Google Maps [5] is a free on-line map service offering street maps, route planner and an urban business locator for numerous countries around the world. There are research articles addressing the issues of annotation [6] [7] [8] , retrieval [9] [10] , and metadata generation [11] [12] [13] for multimedia content within a community. There are research articles [14] [15] [16] [17] [18] addressing broadcasting, multicasting, and unicasting of multimedia service to mobile or fixed users. There are also research articles and reports [19] [20] [21] that address the development of new multimedia applications and related challenges. However, none of the studies addresses the merging of community driven consumption of multimedia and professionally produced services into a common framework in a converged way.
This paper addresses the aims of the EUREKA ITEA 2 project CAM4Home 1 that focuses on creating a metadata enabled content delivery framework to allow end users and commercial content providers to create and deliver rich multimedia experiences. In this paper, we first generalize above described emerging technical phenomena with a term 'Community Coordinated Multimedia' (briefly, CCM). Second, we examine the two basic models of content-driven and service-driven CCM and propose a converged CCM model, focusing on entertainment application domain. The remainder of the paper is organized as follows: Section 2 specifies common concepts related to CCM applications. Section 3 describes a scenario, inspired and driven by an ice hockey experience in a hobbyist community. Furthermore, two basic model types, i.e., content-driven and service driven models, are examined and a converged CCM model is proposed in Section 4. Finally, characteristics of the CCM system and its challenges are discussed in Section 5. Conclusions and future work are presented in Section 6.
BASIC CONCEPTS
Experience consists of active participation in events or activities, leading to the accumulation of knowledge, skill or enjoyment. Experiences are being extended and enhanced collaboratively by utilizing networked and electronic content and services.
Content is a collection of multimedia elements, consisting of either directly embedded or referenced URI (Universal Resource Identifier) multimedia data. Content might be generated by the end user or served by the companies, e.g., television and radio industry.
Services refer to as multimedia-intensive end-user applications (e.g. IPTV, web games) in this paper that provide multimedia in the CCM system. Service can be local (a process that is maintained by the CCM system) or registered (a process that is registered within the CCM system, but maintained externally).
CCM (Community Coordinated Multimedia) system maintains a virtual community, namely CCM community, for the consumption of community-created content or content from registered multimedia services. The system provides tools for enhancement of experiences, such as applications for the end users to enrich, extend, enhance and share multimedia content or interact with registered services via fixed or mobile devices. The content could be created, annotated and aggregated by several end users and associated with relevant service providers and their content offerings.
End user is a person who has a personal profile registered in the CCM system. They can create, annotate, aggregate, collect and share user-generated content with other community members. An end user can also request a multimedia-intensive service.
Service provider is an actor that has registered services in the CCM system. Service provider creates responses to the requests from the end users. Figure 1 shows a global scenario for addressing how multimedia experiences are extended and enhanced by consuming content and multimedia-intensive services within a community. The scenario starts with aggregating multimedia on the digital photo showing ice hockey ticket: 
A SCENARIO IN COMMUNITY COORDINATED MULTIMEDIA

COMMUNITY COORDINATED MULTIMEDIA MODELS
By analyzing the 'Nordic Trophy 2007' scenario, three models are identified for governing the process of extending and enhancing human experience, i.e., content-driven, service-driven CCM models, and converged CCM model.
Content-driven CCM model
In the content-driven CCM model (Figure 2) , the fixed and mobile end users' experience is enhanced by collaboratively sharing user-generated content. The CCM system empowers the end user mainly in the context of content management, community management and rights management. The CCM interface concerning content management allows the end user to upload, annotate aggregate, collect; and share content. The CCM interface concerning community management allows the CCM community manager to authenticate end users' membership. The CCM interface concerning rights management involves content access control and subscription control. Other functionalities include user-side content rating, CCM news feeds, and illegal, pornographic or offensive content filtering.
Figure 2. Content-driven CCM model
Service-driven CCM model
In the service-driven CCM model (Figure 3) , the end user enhances his experience with the consumption of content, which is not directly owned and provided by CCM, but by a 3rd party, i.e., service provider. The service provider might be professional media companies or amateur media makers. In this model the CCM system takes the role of service registry. As a service registry to the service provider, the CCM system operates a service agency managing an Internet content broadcasting network. The content delivery to the end-user is completed by the service provider and external to the CCM framework. Then the content in the service-driven CCM model is maintained in the service provider side, and not allowed to be viewed and shared freely by the end user. 
Converged CCM model
The divide in content and service-driven models differs in the way multimedia assets are managed. Content-driven models rely on the community to create rich media asset base, of which the users find valuable. Service-driven models, on the other hand, rely on diverse selection of available services, as well as the overall accessibility and quality in the service registration. The actual content, multimedia assets are maintained by the service providers who also control the rights to access the data.
There is a need for both models to converge, as shown in Figure 4 . Therefore, technology that enables users to consume multimedia content and services in same context is desired and it becomes more and more relevant to bind the service-driven and content-driven models together into a common framework, which emphasizes community coordination in the multimedia lifecycle and provides hybrid content and service repositories as the main asset. 
Characteristics
The characteristics of CCM are identified as follows:
Web accessibility. The CCM system enables end users to make a Web access to content and services.
Mobility. The CCM system enables content and services consumed and transmitted over mobile devices.
Content-driven. The CCM system supports end users in content creation, annotation, aggregation, and sharing.
Service-driven. The CCM system is expected to employ service-oriented computing [22, 23] and content delivery networking [24, 25] for delivering broadcasting content.
Adaptability. Content and services are consumable by adapting terminal devices.
Participativity, social networking, and personality. The CCM system attempts to build an online community by managing user's memberships, contacts, and preferences.
Challenges
The far-seeing aims of developing the CCM system are to have efficient group communication and management for the end user, enhance their experiences by providing usergenerated content and traditional broadcasting services over the Internet and mobile devices. The challenges mainly fall into the following categories with respect to CCM: community, content, services, networks, and QoS.
Attractive content delivery. An attractive CCM aims to promote human experience by grouping right people, distributing right content to right groups with fitting QoS.
Content authoring. To our knowledge, existing content authoring tools mostly are standalone platforms for PCs or workstations, e.g. MediaWorks [26] . Few solutions support content authoring in the client side over the Internet.
Content metadata management. Content metadata is the extra descriptive data about content. The content metadata is usually freely chosen by the end user in the CCM system.
Incorporation with service-oriented computing (SOC). This combination provides a scalable infrastructure to support traditional broadcast companies (i.e., TV, news, radio, music, movie) to speed up content distribution over heterogeneous environments. Also Quality of Service (QoS) management is another issue challenging the CCM system.
CONCLUSION AND FUTURE WORK
This paper starts with addressing the shift in shared experiences towards multimedia-intensive content and service-driven experiences. The term community coordinated multimedia is introduced with relevant concept definitions. Next, a scenario about shared sports multimedia is described. Consequently, two CCM models, i.e., contentdriven and service-driven model are examined and a converged CCM model is proposed. Finally the characteristics of CCM and challenges for implementing CCM are discussed.
The future major tasks are identified for implementing the converged CCM model, including metadata framework, CCM system architecture, and CCM demonstration.
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